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1.0 INTRODUCTION

Presented herein is the Sampling Quality Assurance Project Plan (QAPP) for the surface soil sampling to
be conducted at the Duane Marine Site by the Region II Removal Support Team (RST). This document
has been developed at the request of the United States Environmental Protection Agency (EPA) in
accordance with the RST Generic Quality Assurance Project Plan (QAPP.)

This plan is based on information currently available and may be modified on site in lieu of field screening
results and/or other acquired information. All deviations from this document will be noted in the site/field
log book and the Sampling Trip Report.

2.0 PROJECT DESCRIPTION

The site is located at 26 Washington Street, Perth Amboy, NJ. This abandoned marine service facility
accepted waste oil which contained PCB contamination. Previous sampling activities were conducted by
the Weston Site Assessment Team (SAT) contract during May 2001. Analytical results indicated two
locations where PCB concentrations exceeded 50 ppm. The objective of this sampling event is to further
delineate the nature and extent of contamination in the vicinity of these two locations.

3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

The EPA On-Scene Coordinator (OSC), Joe Cosentino, will provide overall direction concerning project
sampling needs, objectives and schedule. The RST Site Project Manager (SPM), Paul Potvin will be the
primary point of contact with the OSC. The RST SPM is responsible for the development and
implementation of this Sampling QAPP, project team organization, and supervision of all project tasks,
including reporting and deliverables. The Site QC Coordinator will be responsible for ensuring field
adherence to the Sampling QAPP and recording of any deviations. The RST Health and Safety Officer
(HSO), Paul Potvin will be responsible for adherence to the Site Health and Safety Plan and compliance
with overall field Heath and Safety. The RST Quality Assurance Officer (QAO), Smita Sumbaly, will be
the primary project team site contact with the subcontracted laboratory.

RST will conduct all sampling, arrange for the laboratory analyses and transfer custody of the samples for
shipment to the appropriate laboratory. The raw analytical data from the laboratory will be provided to
the RST for data validation.

GPS survey equipment will be used to locate the sampling points.

The following personnel will conduct work on this project:



Personnel Affiliation Responsibility

Joe Cosentino Region 11 U.S.EPA On-Scene Coordinator

Paul Potvin Region Il RST Site Project Manager, Site Health and
Safety

Billie Jo Hoffman Region Il RST Sampler/Site QC

Charles Metzger Region Il RST Trimble GPS, Sampler

Smita Sumbaly Region Il RST Laboratory Procurement, Data Validation

The following laboratory will provide the following analyses:

Lab Name/Location Sample Type Parameters
COMPUCHEM Soil PCBs, TAL Metals
501 Madison Ave.

Cary, NC 27513

Attn: Mike Pearce
(919) 379-4005

The OSC has requested standard verbal (2 week) and written (3 week) analytical turnaround times.
4.0 DATA USE OBJECTIVES, QA OBJECTIVES

In addition to the following, the Data Used Objectives, QA Objectives procedure will be conducted in
accordance with Sections A7, B2, B4, and B5 of the Region I RST QAPP.

The objective of this event is to delineate PCB and metals concentrations in the soil.
4.1  Data Use Objectives

The overall Quality Assurance (QA) objective for chemical measurement data associated with this
sampling event are:

. Provide analytical results that are legally defensible in a court of law. The QA program will
incorporate Quality Control (QC) procedures for field sampling, chain of custody, laboratory
analyses, and reporting to assure generation of sound analytical results.

The EPA OSC has specified a level of QA level 2 for the samples to be submitted for laboratory analyses.
Details of these QA levels are provided below.




4.2 Quality Assurance Objectives

The following requirements apply to the respective QA objectives and parameters identified.
The QA Protocols for a Level 2 QA objective sampling event include:

1. Sample documentation in the form of field logbooks, appropriate field data sheets, and
chain of custody records.

2. Calibration of all monitoring and/or field-portable analytical equipment prior to collection
and analyses of samples with results and/or performance check procedures/methods
summarized and documerited in a field, personal, and/or instrument log notebook.

3. Field or laboratory determined method detection limits (MDLs) will be recorded along
with corresponding analytical sample results, where appropriate.

4. Analytical holding times as determined from the time of sample collection through analysis.
These will be documented in the field logbook or by the laboratory in the final data
deliverable package.

5. Initial and continuous instrument calibration data.

6. QC blank results (rinsate, trip, method, preparation, instrument, etc.), as applicable.

7. Collection and analysis of blind field duplicate and MS/MSD QC samples to provide a
quantitative measure of the analytical precision and accuracy, as applicable.

8. Use of the following QC procedure for QC analyses and data validation:

Definitive identification - confirm the identification of analytes on 100% of the “critical”
samples, via an EPA-approved method; provide documentation such as gas
chromatograms, mass spectra, etc. The objective of this project/event applies to the
following parameters: '
Table 1: QUALITY ASSURANCE OBJECTIVES
QA Parameters Matrix Intended Use of Data QA Objectlve
PCBs Soil To evaluate PCB QA 2
concentrations in the soil
TAL Soil To determinate presence of QA-2
B target metals

A Field Sampling Summary is attached in Table 2 and a QA/QC Analysis and Objectives Summary is
attached in Table 3.

(N



TABLE 2:

FIELD SAMPLING SUMMARY
Total
Analytical Subtotal | Trip | Rinsate | Duplicate | MS/MSD | Field
Parameters Matrix Container Size Preservative Holding Time' Samples | Blanks® | Blanks® | Samples’ | Samples’ | Samples
TAL Soil 1-8 oz glass jar Cool'to 4°C | 180 days 18 NA NR 1 1 20
PCBs Soil 1 - 8 oz glass jar Cool to 4°C 7 days to extraction 18 NA NR 1 1 20
40 days to analysis
! Holding time from date of sampling.
2 Only required if non-dedicated sampling equipment to be used. NR - not required, dedicated sampling equipment to be used.
3 Not required for QA-1 (screening). NA - not applicable.

Refer to Attachment C for a list of EPA/ERT SOPs to be used.




TABLE 3

QA/QC ANALYSIS AND OBJECTIVES SUMMARY

QA
Analytical Parameters Matrix Analytical Method Reference QA/QC Quantitation Limits Objective
PCBs Soil SW-846 Method 8082 As per method QA-2
TAL Soil SW846 6010A, 7000 As per method QA-2

Note: CLP-format deliverables required for all data packages.




50 APPROACH AND SAMPLING PROCEDURES

In addition to the following, the Approach and Sampling Procedures will be conducted in accordance
with Sections B1 and B4 of the Region Il RST QAPP.

The following sampling activities will be conducted at the Duane Marine Site:
RST will perform the followirig tasks:

1. Collect soil grab samples in the vicinity of two areas where previous sampling detected possible
elevated PCB contamination.

This samplirig design is based on information currently available and may be modified on site in light of

field screening results and other acquired information. All deviations from the sampling plan will be

noted in the Sampling Trip Report.

5.1 Sampling Design
To determinate the extent of PCB’s contarhination, RST will collect 20 surface samples at (0-6") depth

around-two points with possible high soil contamination. The sampling grid for each point is established
as follows:

. Centered on each point
. 5 feet from the point to N, S, E, and W direction,
. 10 feet from the point to N, S, E, and W direction.

The points will be located using GPS coordinates recorded dufing previous activities on the site.
5.2  Schedule of Activities

Proposed Start Date  Activity End Date
November 7, 2002 Soil Sampling and GPS location November 7, 2002

53  Sampling Equipment

In order to avoid cross-contamination, all samples will be collected with dedicated, disposable sampling
equipment.

5.4  Sample Identification System

Each soil sample collected at the Duane Marine Site will be assigned a specific humber. The sample ID

- will consists the following elements:

)



. DM -site name (Duane Marine),

. point number (2 or 3),
. distance (5 or 10 feet),
. geographic direction.

For example, the sample ID DM-2 5.-N will be assigned for the sample collected 5 feet from point 2 in
north direction.

A duplicate sample will be identified in the same manner as other samples and will be distinguished and
documented in the field logbook.

5.5  Standard Operating Procedures (SOPs)
5.5.1 Sample Documentation

All sample documents will be completed legibly, in ink. Any corrections or revisions will be made by
lining through the incorrect entry and by initialing the error.

FIELD LOGBOOK

The field logbook is essentially a descriptive notebook detailing site activities and observations so that
an accurate account of field procedures can be reconstructed in the writer's absence. All entries will be
dated and signed by the individuals making the entries, and should include (at a minimum) the following:

Site name and project number

Name(s) of personnel on site

Dates and times of all entries (military time preferred)
Descriptions of all site activities, site entry and exit times
Noteworthy events and discussions

Weather conditions

Site observations

Sample and sample location identification and description”
9. Subcontractor information and names of on-site personnel
10. Date and time of sample collections, along with chain of custody information
11.  Record of photographs

12. Site sketches

PN AR WD e

* - The description of the sample location will be noted in such a manner as to allow the reader to
reproduce the location in the field at a later date.
SAMPLE LABELS

Sample labels will clearly identify the particular sample, and should include the following:

v



Site/project number.

Sample identification number.

Saniple collection date and time.
Designation of sample (grab or composite).
Sample preservation.

Analytical parameters.

Name of sampler.

N R -

Sample labels will be written in indelible ink and securely affixed to the sample container. Tie-on labels
can be used if properly secured.

CUSTODY SEALS

Custody seals demonstrate that a sample container has not been tampered with, or opened. The
individual in possession of the sample(s) will sign and date the seal, affixing it in such a manner that the
container cannot be opened without breaking the seal. The name of this individual, along with a
description of the sample packaging, will be noted in the field logbook.

5.5.2 Sampling SOPs
The following Sampling SOPs will be used for this project:

1. EPA/ERT General Field Sampling Guidelines SOP #2001
2. EPA/ERT Soil Sampling SOP # 2012
3. ERT SOP # 2006 Sampling Equipment Decontamination

5.5.3 Sample Handling and Shipment

Each of the sample bottles will be sealed and labeled according to the following protocol. Caps will be
secured with custody seals. Bottle labels will contain all required information including site/project code
and sample number, time and date of collection, analyses requeésted, and preservative used. Sealed
bottles will be placed in large metal or plastic coolers, and padded with an absorbent material such as
vermiculite. All packaging will conform to IATA Transportation regulations for overnight carriers.

All sample documents will be sealed in a plastic bag and affixed to the underside of each cooler lid.
The lid will be sealed and affixed on at least two sides with custody seals so that any sign of tampering
is easily visible.

5.6 Sample Containers

All sample containers will meet the QA/QC specifications in OSWER Directive 9240.0-05A,
“Specifications and Guidance for Contaminant Free Sample Containers”.



5.7 Disposal of PPE and Contaminated Sampling Materials

All used PPE and disposable sampling equipment will be disposed of at the EPA facility in appropriate
trash receptacles. No equipment will be disposed of on-site.

6.0 SAMPLE CUSTODY

In addition to the following, the Sample Custody procedure will be conducted in accordance with
Section B3 of the Region II RST QAPP.

A chain of custody record will be maintained from the time the sample is taken to its final deposition.
Every transfer of custody must be noted and signed for, and a copy of this record kept by each
individual who has signed. When samples (or groups of samples) are not under direct control of the
individual responsible for them, they must be stored in a locked container sealed with a custody seal.
Specific information regarding custody of the samples projected to be collected on the weekend will be
noted in the field logbook.

The chain of custody record should include (at minimum) the following:

Sample identification number
Sample information V
Sample location
Sample date
Name(s) and signature(s) of sampler(s)
Signature(s) of any individual(s) with custody of samples

C LA W -

A separate chain of custody form must accompany each cooler for each daily shipment. The chain of
custody form must address all samples in that cooler, but not address samples in any other cooler. This
practice maintains the chain of custody for all samples in case of mis-shipment.

7.0 FIELD INSTRUMENT CALIBRATION AND PREVENTIVE MAINTENANCE

In addition to the following, the Field Instrument and Preventative Maintenance procedure will be

conducted in accordance with Section B6 of the Region II RST QAPP.

The sampling team is responsible for assuring that a calibration/maintenance log will be brdught into the
field and maintained for each measuring device. Each log will include at a minimum, where applicable:

. name of device and/or instrument calibrated
° device/instrument serial and/or ID number
. frequency of calibration

(@]



. date of calibration

. results of calibration
. name of person performing the calibration
. identification of the calibrant

Equipment to be used each day will be calibrated prior to the commencement of daily activities.
8.0 DATA REDUCTION, VALIDATION, AND REPORTING

In addition to the following, the Data Reduction, Validation, and Reporting procedure will be
conducted in accordance with Sections D1, D2, and D3 of the Region II RST QAPP.

8.1  Deliverables

The RST SPM, Paul Potvin, will maintain contact with the EPA OSC, Joseph Cosentino, to keep him
inforined about the technical and financial progress of this project. This communication will commence
with the issuance of the work assignment and project scoping meeting. Activities under this project will
be reported in status and trip reports and other deliverables (e.g., analytical reports, final reports)
described herein. Activities will also be summarized in appropriate format for inclusion in monthly and
annual reports.

The following deliverables will be provided under this project:

TRIP REPORT

A trip report will be prepared to provide a detailed accounting of what oceurred during each sampling
mobilization. The trip report will be prepared within two weeks of the last day of each sampling
mobilization. Information will be provided on time of major events, dates, and personnel on site
(including affiliations).

MAPS/FIGURES

Maps depicting site layout, contaminant source areas, and sample locations will be included in the trip
report, as appropriate.

ANALYTICAL REPORT

An analytical report will be prepared for samples analyzed under this plan. Information regarding the
analytical methods or procedures employed, sample results, QA/QC results, chain of custody
documentation, laboratory correspondence, and raw data will be provided within this deliverable.

DATA REVIEW

A review of the data generated under this plan will be undertaken. The assessment of data
acceptability or usability will be provided separately, or as part of the analytical report.

10




8.2  Data Validation

Data génerated under this QA/QC Sampiing Plan will be evaluated according to criteria contained in
the Removal Program Data Validation Procedures that accompany OSWER Directive number
9360.4-1 and in accordance with Region II guidelines. Laboratory analytical results will be assessed
by the data reviewer for compliance with required precision, accuracy, completeness,
representativeness, and sensitivity.

9.0 FIELD QUALITY CONTROL CHECKS AND FREQUENCY

In addition to the following, the Field Quality Control Checks and Frequency procedure will be
conducted in accordance with Section B7 of the Region Il RST QAPP. This section details the Quality
Assurance/Quality Control (QA/QC) requirements for field activities performed during the sampling
effort.

QA/QC samples will include the collection of one field duplicate and one matrix spike/matrix spike
duplicate sample for each matrix (waste) at a ratio of 1 per 20 samples (for QA-2). Extra sample
volume will be submitted to allow the laboratory to perform matrix spike sample analysis. This analysis
provides information about the effect of sample matrix on digestion and measurement methodology.
Field duplicate samples provide an indication of analytical variability and analytical error and will not be
identified to the laboratory.

10. SYSTEM AUDIT

In addition to the following, the System Audit procedure will be conducted in accordance with Section
C1 of the Region I RST QAPP. The Field QA/QC Officer will observe sampling operations and
review subsequent analytical results to ensure compliance with the QA/QC requirements of the pro-
ject/sampling event.

11.0 CORRECTIVE ACTION

In addition to the following, the Corrective Action procedure will be conducted in accordance with
Section C1 of the Region Il RST QAPP. All provisions will be taken in the field and laboratory to
ensure that any problems that may develop will be dealt with as quickly as possible to ensure the
continuity of the project/sampling events. Any deviations from this sampling plan will be noted in the
final report.
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SOP#: 2001
DATE: 08/11/94
REV. #:0.0

GENERAL FIELD
SAMPLING GUIDELINES

1.0 SCOPE AND APPLICATION-

The purpose of this Standard Operating Procedure
(SOP) is to provide general field sampling guidelines
that will assist REAC personnel in choosing sampling
strategies, location, and frequency for proper
assessment of site characteristics. This SOP is
applicable to all field activities that irivolve saimpling.

These are standard (i.e., typically applicable)
operating procedures which may be varied or changed
as required, dependent on site conditions, equipment
limitations or limitations imposéd by the procedure. Iii
all instances, the ultimate procedures employed should
be documented and associated with the final report.

Mention of trade names or commercial products does
not constitute U.S. EPA endorsement or
recommendation for use.

2.0 METHOD SUMMARY

Sampling is the selection of a representative portion of
a larger population, universe, or body. Through
examination of a sample, the characteristics of the
larger body from which the sample was drawn can be
inferred. In this manner, sampling can be a valuable
tool for determining the presence, type, and extent of
contamination by hazardous substances in the
environment.

The primary objective of all sampling activities is to
characterize a hazardous waste site accurately so that
its impact on humar health and the environment can
be properly evaluated. It is only through sampling and
analysis that site hazards can be measured and the job
of cleanup and restoration can be accomplished
effectively with minimal risk. The sampling itself
must be conducted so that every sample collected
retains its original physical form and chemical
composition. In this way, sample integrity is insured,
quality assurance standards are maintained, and the
sample can accurately represent the larger body of

material under investigation.

The extent to which valid inferences can be drawn
from a sample depends on the degree to which the
sampling effort conforms to the project’s objectives.
For example, as few as one sample may produce
adequate, technically valid data to address the
project's objectives. Meeting the project’s objectives
requires thorough planning of sampling activities, and
implementation of the most appropriate sampling and
analytical procedures. These issues will be discussed
in this procedure.

3.0 SAMPLE
CONTAINERS,
AND STORAGE

PRESERVATION,
HANDLING,

The amount of sample to be collected, and the proper
sample container type (i.e., glass, plastic), chemical
preservation, and storage requirements are dependent
on the matrix being sampled and the parameter(s) of
interest. Sample preservation, containers, handling,
and storage for air and waste samples are discussed in
the specific SOPs for air and waste sampling
techniques. '

40 INTERFERENCES AND
POTENTIAL PROBLEMS

The nature of the object or materials being sampled
may be a potential problem to the sampler. If a
material is homogeneous, it will generally have a
uniform composition throughout. In this case, any
sample increment can be. considered representative of
the material. On the other hand, heterogeneous
samples present problems to the sampler because of
changes in the material over distance, both laterally
and vertically.

Samples of hazardous materials may pose a safety
threat to both field and laboratory personnel. Proper
health and safety precautions should be implemented
when handling this type of sample.



Environmental conditions, weather conditions, or
nonstarget chemiicals may cause problems and/or
interférences when performing sampling activities or

specific SOPs for sampling techniques.
5.0 EQUIPMENT/APPARATUS

The equipiént/dppatatus required to collect samples
must be determined on a site specific basis. Due fo the
wide variety of sampling equipment available, refer to
the specific SOPs for sampling techniques which
include lists of the equipment/apparatus required for
sampling. ‘

6.0 REAGENTS

Reagents may be utilized for preservation of samples
and for decontamination of sampling equipment. The
preservatives required are specified by the analysis to
be performed. Decontamination solutions are
specified in ERT SOP #2006, Sampling Equipment
Decontamination.

7.0 PROCEDURE

7.1 Types of Samples

In relation to the media to be sampled, two basic types
of samples can be considered: the environmental
sample and the hazardous sample.

Environmental samples are those collected from
streams, ponds, lakes, wells, and are off-site satnples
that are not expected to be contaminated with
hazardous materials. They usually do not require the
special handling procedures typically used for
concentrated wastes. However, in certain instances,
environmental samples can contain elevated
conceiitrations of pollutants and in such casés would
have to be handled as hazardous samples.

Hazardous or concentrated samples are those collected
from drums, tanks, lagoons, pits, waste piles, fresh
spills, or areas previously identified as contaminated,
and require special handling procedures because. of
their potential toxicity or hazard. These samples can
be further subdivided based on their degree of hazard,;
however, care should be taken when handling and
shipping any wastes believed to be concentrated
regardless of the degree.

The importance of making the distinction between
environmental and hazardous samples is two-fold:

) Personnel safety requirements: Any sample
thought to contain enough hazardous
materials to pose a safety threat should be
designated as hazardous and handled in a
manner which ensures the safety of both field
and laboratory personnel.

2) Transportation fequirements: Hazardous
samples must be packaged, labeled, and
shipped according to the International Air
Transport Association (IATA) Dangerous
Goods Regulations or Department of
Transportation (DOT) regulations and U.S.
EPA guidelines.

7.2  Sample Collection Techniques

In general, two basic types of sample collection
techniques are recognized, both of which can be used
for either environmental or hazardous samples.

Grab Samples

A grab sample is defined as a discrete aliquot
representative of a specific location at a given point in
time. The sample is collected all at once at one
particular point in the sample mediom. The
representativeness of sach samples is defined by the
nature of the materials being sampled. In general, as
sources vary over time and distance, the
representativeness of grab samples will decrease.

Coinposite Samples

Composites are nondiscrete: samples composed of
more than one specific aliquot collected at various
sampling locations and/or different points in time:
Analysis of this type of sample produces an average
value and can in certain instances be used as an
alternative to analyzing a number of individual grab
samples and calculating an average value. It should
be noted, however, that coinpositing can mask
probleins by diluting isolated concentrations of some
hazardous compounds below detection limits.

Compositing is often used for environmental samples
and may be used for hazardous samples under certain
conditions. For example, compositing of hazardous
waste is often performed after compatibility tests have



been completed to deterimine an average value over a
nuimber of different locations (group of drums). This
procedure generates data that can be useful by
providing an average concentration within a number
of units, can serve to keep analytical costs down, and
can provide information useful to transporters and
waste disposal operations.

For sampling situations involving hazardous wastes,
grab sampling techniques are generally preferred
because grab sampling minimizes the amount of time
sampling personnel must be in contact with the
wastes, reduces risks associdted with compositing
unkiiowns, and elirminates chemical changes that
might occur due to compositing.

7.3  Types of Sampling Strategies

‘The number of samples that should be collected and
analyzed depends on the objective of the investigation.
There are thrée basic samplifig strategies: random,
systematic, and judgmental sampling.

Random sampling invo]ves collection of samples in a
portnon of a sxte Systematlc samplmg inivolves
collection of samples based on a grid or a pattemn
which has been previously established. When
judgmental sampling is performed, samples are
collected only from the portion(s) of the site most
llkely to be contaminated. Oftén, a combination of
these strategies is the best approach depending on the
type of the suspected/known contamination, the
uniformity and size of the site, the level/type of
information desired;-etc.

74 QA Work Plans (QAWP)

A QAWP is required when it becomes evident that a
field investigation is necessary. It should be initiated
in conjunction with, or ireédiately following,
notification of the field investigation. This plan should
be clear and concise and should detail the following
basic components, with regard to sampling activities:

. Objective and purpose of the investigation.
. Basis upon which data will be evahiated.
. Informatiofi kriown about the site including

location, type and size of the facility, and
length of operations/abandonment.

. Type and volume of contaminated material,
contaminants of concern (including

concentration), and basis of the
information/data.

. Technical approach including media/matrix
to be samipled, sampling equipment to be
used, sample equipment decontamination (if
necessary), sampling design and rationale,
and SOPs or description of the procedure to
be implemented.

. Project management and reportmg, schedule,
project organization and resporisibilities,
manpower dnd cost projections, and required
deliverables.

* . QA objectives and protocols including tables
summarizing field sampling and QA/QC
analysis and objectives,

Note that this list of QAWP coniponénts is not all=
inclusive and that additional e€lements may be added
or altered depending on the specific requirements of
the field investigation. It should also be recognized
that although a detailed QAWP is quite important, it
may be 1mpract1cal n some mstances Emergency
responses and accidental spills are prime examples of
such instances where time might prohibit the
development of site-specific QAWPs prior to field
activities. In such cases, investigators would have to
rely on general guidelines and pers(ma] judgment, and
the sampling or response plans might sxmply be a
strategy based on preliminary information and
finalized on site. In any event, a plan of action should
be developed, no matter how concise or informal, to
aid investigators in maintaining a logical and
consistent order to the implementation of their task.

7.5  Legal Implications

The data derived from sampling activities are often
introduced as critical evidence during litigation of a
hazardous waste site cleanup. Legal issues in which
sampling data afe impottant may inclade cleaiup cost
recovery, identification of pollution sources and
responsible parties, and technical validation of
remedial design methodologies. Because of the
potential for involvement in legal actions, strict
adhierénce to technical and adrhinistrative SOPs is
essential during both the development and
implementation of sampling activities.

Technically valid sampling begins with thorough
planning and continues through the sample collection
and analytical procedures. Administrative
requirements involve thorough, accurate



documentation of all sampling activities.
Documentation requirements include maintenance of
a chain of custody, as well as accurate records of field
activities and analytical instructions. Failure to
observe these procedures fully and consistently may
result in data that are questionable, invalid and
non-defensible in court, and the consequent loss of
enforcement proceedings.

8.0 CALCULATIONS

Refer to the specific SOPs for any calculations which
are associated with sarnpling techniques.

9.0 QUALITY ASSURANCE/
QUALITY CONTROL

Refer to the specific SOPs for the type and frequency
of QA/QC samples to be analyzed, the acceptance
criteria for the QA/QC samples, and afiy other QA/QC
activities which afe associated with sampling
techniques.

10.0 DATA VALIDATION

Refer to the specific SOPs for data validation
activities that are associated with sampling
techniques.

11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow U.S. EPA, OSHA, and cofporate health and
safety procedures.
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SOP#: 2012
DATE: 11/16/94

SOIL SAMPLING ol
REV. #:0.0

1.0 SCOPE AND APPLICATION

The purpose of this standard operating procediire
(SOP) is t6 describe the procedures for the collection
of representative soil samples. Analysis of soil
samples may determine whether concentrations of
specific pollutants exceed established action levels, or
if the concentrations of pollutants present a risk to
public health, welfare; or the environment.

These are standard (i.e., typically applicable)
operating procedures which may be varied or changed
as required, dependent upon site conditions,
equipment limitations or limitations imposed by the
procedure. In all instances, the ultimate procedures
employed should be docurhented and associated with
the final report.

Mention of trade names or commercial products does
not constitute U.S. Environmental Protection Agency
(EPA) endorsement or recommendation for use.

2.0 METHOD SUMMARY

Soil samples may be collected using a variety of
methods and equipment, The methods and equipment
used are dependent on the depth of the desired sample,
the type of sample required (disturbed vs.
undisturbed), and the soil type. Near-surface soils
may be easily sampled using a spade, trowel, and
scoop. Sampling at greater depths may be performed
using a hand auger, continuous flight auger, a trier, a
split-spoon, or, if required, a backhoe.

3.0 SAMPLE PRESERVATION,
CONTAINERS, HANDLING,
AND STORAGE

Chemical preservation of solids is not generally
recommended. Samples should, however, be cooled
and protected from sunlight to minimize any potential
reaction.

4.0 INTERFERENCES AND
POTENTIAL PROBLEMS

There are two primary interferences or potential
problems associated with soil sampling. These
include cross contamination of samples and improper
sample collection. Cross contamination problems can
be eliminated or minimized through the use of
dedicated sampling equiprient. If this is not possible
or practical, then decontamination of sampling
equipment is necessary. Improper sample collection
can involve using contaminated equipment,
disturbance of the matrix resulting in compaction of
the sample or inadequate homogenization of the
samples where required, resulting in variable, non-
representative results.

5.0 EQUIPMENT/APPARATUS

Soil sampling equipment includes the following:

) Sampling plan

. Maps/plot plan

. Safety equipment, as specified in the Health
and Safety Plan

. Survey equipment

. Tape measure

¢ Survey stakes or flags

. Camera and film

Stainless steel, plastic, or other appropriate
homogenization bucket, bow! or pan
Appropriate size sample containers
Ziplock plastic bags

Logbook

Labels

Chain of Custody records and seals
Field data sheets

Cooler(s)

Ice

Vermiculite

Decontamination supplies/equipment
. Canvas or plastic sheet

J Spade or shovel

L] L * L ] - L] * L] -



Spatula
Scoop
Plastic or stainless steel spoons
Trowel
Continuous flight (screw) auger
Bucket auger
Post hole auger
Extension rods
T-handle
Sampling trier
Thin wall tube sampler
Split spoons
. Vehimeyer soil sampler outfit
= Tubes
- Points
- Drive head
- Drop hammer
- Puller jack and grip
. Backhoe

6.0 REAGENTS

Reagents are not used for the preservation of soil
samples. Decontamination solutions are specified in
the Sampling Equipment Decontamination SOP and
the site specific work plan.

7.0 PROCEDURES
7.1  Preparation
1. - Determine the extent of the sampling effort,

the sampling methods to be employed, and
thé types and amouiits of equipment and

supplies required.

2. Obtain necessary sampling and monitoring
equipment.

3. Decontaminate or pre-clean eéquipient, and

ensure that it is in working order.

4, Prepare schedules, and coordinate with staff,
client, and regulatory agencies, if
appropriate.

5. Perform a general site survey prior to site
entry in accordance with the site specific
Health and Safety Plan.

6. Use stakes, flagging, or buoys to identify and
mark all sampling locations. Specific site

factors, including extent and nature of
contaminant should be considered when
selectirig sample location. If required, the
proposed locations midy be adjusted based on
site access, property boundaries, and surface
obstructions. All staked locations will be
utility-cleared by the property owner prior to
soil sampling.

7.2 Sample Collection

7.2.1 Surface Soil Samples

Collection of samples frofi hear-surface soil can be
accomplished with tools such as spades, shovels,
trowels, and scoops. Surface material can be removed
to the required depth with this equipment, then a
stainless steel or plastic scoop can be used to collect
the sample.

This method can be used in most soil typés but is
limited to sampling near surface areas. Accurate,
representative samples can be collected with this
procedure depending on the care and precision
demonstrated by the sample team member. A
stainless steel scoop, lab spoon, or plastic spoon will
suffice in most other applications. The use of'a flat,
pointed mason trowel to cut a block of the desired soil
can be helpful when undisturbed profiles are required.
Care should be exercised to avoid use of devices
plated with chrome or other materials. Plating is
particularly common with garden implemeiits such as
potting trowels.

The following procedure is used to collect surface soil
samples;

1. Carefully remove the top layer of soil or
debris to the desired sample depth with a pre-
cleaned spade.

2. Using a pre-cleaned, stainless steel scoop,
-plastic spoon, or trowel, remove and discard
a thin layer of soil from the area which came
in contact with the spade.

3. If volatile organi¢ analysis is to be
performed, transfet the sample directly into
an appropriate, labeled sample coftainer with
a stainless steel lab spoon, or equivalent and
secure the cap tightly. Place the remainder
of the sample into a staitiless steel, plastic, or



other appropriate homogenization container,
and mix thoroughly to obtain a homogenous
sample representative of the entire sampling
interval. Then, either place the samp]é into
appropriate, labeled containers and sécure the
caps tightly; -or, if composite samples are to
~ be collected, place a sample from another
sampling interval or location into the
homogenization container and mix
thoroughly. When compositing is complete,
place the sample into appropriate, labeled
containers and secure the caps tightly.

7.2.2 Sampling at Depth with Augers and
Thin Wall Tube Samplers

This systein consists of an auger, or a thin-wall tube
sampler, a series of extensions, and a "T" handle
(Figure 1, Appendix A). The auger is used to bore a
hole to a desired sampling depth, and is then
withdrawn. The sample may be collected directly
from the auger. If a core sample is to be collected, the
auger tip is then replaced with a thin wall tube
sampler. The system is then lowered down the
borehole, and driven into the soil to the completion
depth. The sysfem is withdrawn and the core is
collected from the thin wall tube sampler.

Several types of augers are available; these include:
bucket type, continuous flight (screw), and post-hole
augers. Bucket type augers are better for direct
sample recovery since they provide a large voluine of
sample in a short time. When continuous flight augers
are used, the sample can be collected directly from the
flights. The continuous flight augers are satisfactory
for use when a composite of the complete soil column
is desired. Post-hole augers have limited utility for
sample collection as they are designed to cut through
fibrous, rooted, swampy soil and cannot be used
below a depth of three feet.

The following procedire will be used for collecting
soil samples with the auger:

1. Attach the auger bit to a drill rod extension,
and attach the "T" handle to the drill rod.

2. Clear the area to be sampled of any surface
debris (e.g., twigs, rocks, litter). It may be
advisable to remove the first three to six
inches of surface soil for an area
approximately six mches in radius around the

10.

drilling location.

Begin augering, periodically removirg and
depositing accumiilated soils onto a plastic
sheet spread near the hole. This prevents
accidental brushing of loose material back
down the borehole when removing the auger
or adding drill rods. It also facilitates
refilling the hole, and avoids possible
contamination of the surrounding area.

After feaching the desired depth, slowly and
carefully remove the auger from boring.
When sampling directly from the auger,
collect the sample after-the auger is removed
from the boring and proceed to Step 10.

Remove auger tip from drill rods and replace

with a pre-cleaned thin wall tube sampler.
Install the proper cutting tip.

Carefully lower the tube sampler down the
borehole.  Gradually force the tube
samplerinto soil. Cafe should be taken to
avoid scraping the borehole sides. Avoid
hammering the drill rods to facilitate coring
as the vibrations may cause the boring walls
to collapse.

Remove the tube sampler, and unscrew the
drill rods.

Remove the cutting tip and the core from the
device.

Discard the top of the core (approximately
1 inch), as this possibly represents material
collected before penetration of the layer of
concern. Place the remaining core into the
appropriate labeled sample container.
Sample homogenization is not required.

If volatile organic analysis is to be
petfoimed, transfer the sample into an
appropriate, labeled sample container with a
stainless steel lab spoon, or equivalent and
secure the cap tightly. Place the remainder
of the sample into a stainless steel, plastic, or
other appropriate homogenization container,
and mix thoroughly to obtain a homogenous
sample representative of the entire sampling
interval. Then, either place the sample into
appropriate, labeled containers and secure the



caps tightly; or, if composite samples are to
be collected, place a sample from another
sampling interval into the homogenization
container afid mix thotoughly.

When compositing is complete, place the
sample into appropriate, labeled containers
and secure the caps tightly.

1. If another sample is to be collected in the
same hole, bt at a greater depth, reattach the
auger bit to the drill and assembly, and
follow steps 3 through 11, making sure to
decontaminate the auger and tube sampler
between samples.

12. Abandon the hole according to applicable
State regulations. Generally, shallow holes
can simply be backfilled with the removed
soil material.

7.2.3 Sampling at Depth with a Trier

The system conisists of a trief, and a "T" handle. The
auger is driven into the soil to be sampled and used to
extract a core sample from the appropriate depth.

The following procedure will be used to collect soil
samples with a sampling trier:

1. Insert the trier (Figure 2, Appendix A) into
the material to be sampled at a 0° to 45° angle
from horizontal. This orientation minimizes
the spillage of sample.

2. Rotate the trier once or twice to cut a core of
material.
3. Slowly withdraw the trier, making sure that

the slot is facing upward.

4. If wvolatile organic analysis is to be
performed, transfer the sample into an
appropriate, labeled sample container with a
stainless steel lab spoon, or equivalent and
secure the cap tightly. Place the remainder
of the sample into a stainless steel, plastic, or
other appropriate homogenization container,
and mix thoroughly to obtain 2 homogenous
sample representative of the entire sampling
interval. Then, either place the sample into
appropriate, labeled containers and secure the

caps tightly; or, if composite samples are to
be collected, place a sample from another
sampling interval into the homogenization
container and mix thoroughly.  When
compositing is complete, place the sample
into appropriate, labeled containers and
secure the caps tightly.

7.2.4 Sampling at Depth with a Split
Spoon (Barrel) Sampler

The procedure for split spoon sampling describes the
collection and extraction of-undisturbed soil cores of
18 of 24 inches in length. A series of consecutive
cores may be extracted with a split spoon sampler to
give a complete soil column profile, or an auger may
be used to drill down to the desired depth for
sampling. The split spoon is then driven to its
sampling depth through the bottom of the augured
hole and the core extracted.

When split spoon sampling is performed to gain
geologic information, all work should be performed in
accordance with ASTM D 1586-67 (reapproved
1974).

The following procedures will be used for collecting
soil samples with a split spoon:

1. Assemble the sampler by aligning both sides
of bartel and then screwing the drive shoe on
the bottom and the head piece on top.

2. Place the sampler in a perpendicular position
on the sample material.

3. Using a well ring, drive the tube. Do not
drive past the bottom of the head piece or
compression of the sample will result.

4, Record in the site logbook or on field data
sheets the length of the tube used to penetrate
the material being sampled, and the number
of blows required to obtain this depth.

5. Withdraw the sampler, and open by
unscrewing the bit and head and splitting the
barrel. The amount of fecovery and soil type
should be recorded on the boring log. If a
split sample is desired, a cleaned, stainless
steel knife should be used to divide the tube
contents in half, longitudinally. This sampler



is typically available in 2 and 3 1/2 inch
diameters. However, in order to obtain the
required sample volume, use of a larger
barrel may be required.

6. Without disturbing the core, transfer it to
appropriate labeled sartiple container(s) and
seal tightly.

7.2.5 Test Pit/Trench Excavation

These relatively large excavations are used to remove
sections of soil, when detailed examination of soil
characteristics (horizontal, structure, color, etc.) are
required. It is the least cost effective sampling
method due to the relatively high cost of backhoe
operation.

The following procedures will be used for collecting
soil samples from test pit/trench excavations:

1. Prior to any excavation with a backhoe, it.is
important to ensure that all sampling
locations are clear of utility lines, subsurface
pipes and poles (subsurface as well as above
surface).

2. Using the backhoe, a trench is dug to
approximately three feet in width and
approximately one foot below the cleared
sampling location. Place excavated soils on
plastic sheéts. Trenches greater than five
feet deep must be sloped or protected by a
shoring system, as required by OSHA
regulations.

3. A shovel is used to remove a one to two inch
layer of soil from the vertical face of the pit
where sampling is to be done.

4. Samples are taken using a trowel, scoop, or
coring device at the desired intervals. Be
sure to scrape the vertical face at the point of
‘sampling to remove any soil that may have
fallen from above, and to expose fresh soil
for sampling. In many instances, samples
can be collected directly from the backhoe
bucket.

5. If wvolatile organic analysis is to be
performed, transfer the sample into an
appropriate, labeled sample container with a

stainless steel lab spoon, or equivalent and
secure the cap tightly. Place the remainder
of the sample into a stainless steel, plastic, or
other appropriate homogenization container,
and mix thoroughly to obtain a homogenous
sample representative of the entire sampling
interval. Then, either place the sample into
appropriate, labeled containers and secure the
caps tightly; or, if composite samples are to
be collected, place a sample from another
sampling interval into the homogenization
container and mix thoroughly. When
compositing is complete, place the sample
into appropriate, labeled containers and
secure the caps tightly.

6. Abandon the pit or excavation according to
applicable state' regulations. Generally,
shallow excavations can simply be backfilled
with the removed soil material.

8.0 CALCULATIONS

This section is not applicable to this SOP.

9.0 QUALITY ASSURANCE/
QUALITY CONTROL

There are no specific quality assurance (QA) activities
which apply to the implementation of these
procedures. However, the following QA procedures
applyi

1. All data must be documented on field data
sheets or within site logbooks.

2. All instrumentation must be operated in
accordance with operating instructions as
supplied by the manufacturer, unless
otherwise specified in the work plan.
Equipment checkout and calibration
activities  must  occur  prior to
sampling/operation, and they must be
documented.

10.0 DATA VALIDATION
This section is not applicable to this SOP.
11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,



follow U.S. EPA, OHSA and corporate health and
safety procedures.
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600/4-84-076.

de Vera, ER, B.P. Simmons, R.D. Stephen, and D.L.
Storm. Samplers and Sampling Procedures for
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SOP#: 2006
DATE: 08/11/94
REV.#:0.0

SAMPLING EQUIPMENT
DECONTAMINATION

1.0 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure
(SOP) is to provide a description of the methods used
for  preventing, minimizing, or limiting
cross-contamination of samples due to inappropriate
or inadequate equipment decontamination and to
provide general guidelines for developing
decornitamination procedures for sampling equipiment
to be used during hazardous waste operations as per
29 Code of Federal Regulations (CFR) 1910.120.
This SOP does not address personnel
decontamination.

These are standard (i.e. typically applicable) operating
procedures which may be varied or changed as
required, dependent upon site conditions, equipment
limitation, or limitations imposed by the procedure,
In all instances, the ultimate procedures employed
should be documented and associated with the final
report.

Mention of trade names or commercial products does
not constitute U.S. Environmenta] Protection Agency
(U.S. EPA) endotsement or recommendation for use.

20 METHOD SUMMARY

Removing or neutralizing contaminants from
equipment minimizes the likelihood of sample cross
contamination, reduces or eliminhates transfer of
contaminants to clean areas, and prevents the mixing
of incompatible substances.

Gross contamiifiation can be removed by physical
decontamination procedures. These abrasive and
non-abrasive methods include the use of brushes, air
and wet blasting, and high and low pressure water
cleaning.

The first step, a soap and water wash, removes all
visible particulate matter and residual oils and grease.
This may be preceded by a steam or high pressure

water wash to facilitate residuals removal. The
second step involves a tap water rinse and a
distilled/deionized water rinse to remove the
detergent. An acid rinse provides a low pH media for
trace metals removal and is included in the
decontamination process if metal samples are to be
collected. It is followed by another distiiled/deionized
water rinse. If sample analysis does not include
metals, the acid rinse step can be omitted. Next, a
high purity solvent rinse is performed for trace
organics removal if organics are a concern at the site.
Typical solvents used for removal of organic
contaminants include acetone, hexane, or water.
Acetone is typically chosen because it is an excellent
solvent, miscible in water, and not a target analyte on
the Priority Pollutant List. If acetone is known to be
a contaminant of concemn at a given site or if Target
Compound List analysis (which includes acetone) is
to be performed, another solvent may be substituted.
The solvent must be allowed to evaporate completely
and then a final distilled/deionized water rinse is
performed. This rinse removes any residual traces of
the solvent.

The decontamination procedure described above may
be summarized as follows:

Physical removal
Non-phosphate detergent wash
Tap water rinse
Distilled/deionized water rinse
10% nitric acid rinse
Distilled/deionized water rinse
Solvent rifise (pesticide grade)
Air dry '
Distilled/deionized water rinse

VR[N D W

If a particular contaminant fraction is not present at
the site, the nine (9) step decontamination procedure
specified above may be modified for site specificity.
For example, the nitric acid rinse may be eliminated
if metals are not of concern at a site. Similarly, the
solverit rinse may be eliminated if organics are not of



concern at a site. Modifications to the standard 3.0 SAMPLE PRESERV ATION,
procedure should be documented in the site specific CONTAINERS HANDLING,
work plan or subsequent report. AND STOR AG,E

The amount of sample to be collected and the proper
sample container type (i.e., glass, plastic), chemical
preservation, and storage requirements are dependent
on the matrix being sampled and the parameter(s) of
interest. )

More specifically, sample collection and analysis of
decontamination waste may be required before
beginning proper disposal of decontamination liquids
and solids generated at a site. This should be
determined prior to initiation of site activities.

4.0 INTERFERENCES AND
POTENTIAL PROBLEMS

. The wuse of distilled/deionized water
commonly available from commercial
vendors may be  acceptable for
decontamination of sampling équipment
provided that it has been verified by
laboratory analysis to be analyte free
(specifically for the contaminants of
concern).

. The use of an untreated potable water supply
is not an acceptable substitute for tap water.
Tap water may be used from any municipal
or industrial water treatment system.

. If acids or solvents are utilized in
decontamination they raise health and safety,
and waste disposal concems.

. Damage can be incurred by acid and solvent
washing of complex and sophisticated
sampling equipment.

5.0 EQUIPMENT/APPARATUS

Decontamination equipment, materials, and supplies
are generally selected based on availability. Other
considerations include the-ease of decontaminating or
disposing of the equipment. Most equipment and
supplies can be easily procured. For example, soft-
bristle scrub brushes or long-handled bottle brushes
can be used to remove contaminants.” Large
galvanized wash tubs, stock tanks, or buckets can hold
wash and rinse solutions. Children's wading pools can



also be used. Large plastic garbage cans or other
similar containers lined with plastic bags can help
segregate contaminated equipment. Contaminated
liquid can be stored temporarily in metal or plastic
cans or drums.

The following standard materials and equipment are
recommended for decontamination activities:

5.1 Decontamination Solutions

. Non-phosphate detergent

. Selected solvents (acetone, hexane, nitric
acid, etc.)

. Tap water

. Distilled or deionized water

5.2 Decontamination Tools/Supplies

. Long and short handled brushes

. Bottle brushes

. Drop cloth/plastic sheeting

. Paper towels

. Plastic or galvanized tubs or buckets
. Pressurized. sprayers (H,0)

° Solvent sprayers

. Aluminum foil

5.3  Health and Safety Equipment

Appropriate personal protective equipment (i.e., safety
glasses or splash shield, appropriate gloves,.aprons or
coveralls, respirator, emergency eye wash)

5.4 Waste Disposal

Trash bags

Trash containers

55-gallon drums

Metal/plastic buckets/containers for storage
and disposal of decontamination solutions

6.0 REAGENTS

There are no reagents used in this procedure aside
from the actual decontamination solutions. Table 1
(Appendix A) lists solvent rinses which may be
required for elimination of particular chemicals. In
general, the following solvents are typically utilized
for decontamination purposes:

. 10% nitric acid is typically used for
inorganic compounds such as metals. An
acid rinse may not be required if inorganics
are not a contaminant of concern.

. Acetone (pesticide grade)™
. Hexane (pesticide grade)”
. Methasiol™”

M _ Only if sample is to be analyzed for organics.

7.0 PROCEDURES

As part of the health and safety plan, a
decoritamination plan should be developed and
reviewed. The decontamination line should be set up
before any personnel or equipment enter the areas of
potential exposure. The equipment decontamination
plan should include:

. The number, location, and layout of
decontamination stations.

. Decontamination equipment needed.
. Appropriate decontamination methods.
. Methods for disposal of contaminated

clothing, equipment, and solutions.

. Procedures can be established to minimize
the potential for contamination. This may
include: (1) work practices that minimize
contact with potential contaminants; (2)
using remote sampling techniques; (3)
covering monitoring and sampling equipment
with plastic, aluminum foil, or other
protective material; (4) watering down dusty
areas; (5) avoiding laying down equipment in
areas of obvious contamination; and (6) use
of disposable sampling equipment.

7.1 Decontamination Methods

All samples and equipment leaving the contaminated
area of a site must be decontaminated to remove any
contamination that may have adhered to equipment.
Various decontamination methods will remove

‘contaminants by: (1) flushing or other physical

action, or (2) chemical complexing to inactivate
contaminarnts by neutralization, chemical feaction,
disinfection, or sterilization.



Physical decontamination techniques can be grouped
into two categories; abrasive methods and
non-abrasive methods, as follows:

7.1.1 Abrasive Cleaning Methods

Abrasive cleaning methods work by rubbing and
wearing away the top layer of the surface containing
the contaminant. The mechanical abrasive cleaning
methods are most commonly used at hazardous waste
sites. The following abrasive methods are available:

Mechanical

Mechanical methods of decontamination include using
metal or nylon brushes. The amount and type of
contaminants removed will vary with the hardness of
bristles, length of time brushed, degree of brush
contact, degree of contamination, nature of the surface
being cleaned, and degree of contaminant adherence
to the surface.

Air Blasting

Air blasting equipment uses compressed air to force
abrasive material through a nozzle at high velocities.
The distance between nozzle and surface cleaned, air
pressure, time of application, and angle at which the
abrasive strikes the surface will dictate cleaning
efficiency. Disadvantages of this method are the
inability to control the amount of material removed
and the large amount of wasté generated.

Wet Blasting

Wet blast cleaning involves use of a suspended fine
abrasive. The abrasive/water mixture is delivered by
compressed air to the contaminated area. By using a
very fine abrasive, the amount of materials removed
can be carefully controlled.

7.1.2 Non-Abrasive Cleaning Methods

Non-abrasive cleaning methods work by forcing the
contaminant off a surface with pressure. In general,
the equipment surface is not removed using

non-abrasive methods.

Low-Pressure Water

This method consists of a container which is filled
with water. The user pumps air out of the container to
create a vacuum. A slender nozzle and hose allow the
user to spray in hard-to-reach places.



High-Pressure Water

This method consists of a high-pressure pump, an
operator controlled directional nozzle, and a high-
pressure hose. Operating pressure usually ranges
from 340 to 680 atmospheres (atm) and flow rates
usually range from 20 to 140 liters per minute.

Ultra-High-Pressure Water

This system produces a water jet that is pressured
from 1,000 to 4,000 atmospheres. This
ultra-high-pressure spray can remove tightly-adhered
surface films. The water velocity ranges from 500
meters/second (m/s) (1,000 atm) to 900 m/s (4,000
atm). Additives can be used to enhance the cleaning
action.

Rinsing

Contaminants are removed by rinsing through
dilution, physical attraction, and solubilization.

Damp Cloth Removal

In some instances, due to sensitive, non-waterproof
equipment or due to the unlikelihood of equipment
being contaminated, it is not necessary to conduct an
extensive decontamination procedure. For example,
air sampling pumps hooked on a fence, placed on a
drum, ot wrapped in plastic bags are not likely to
become heavily contaminated. A damp cloth should
be used to wipe off contaminants which may have
adhered to equipment through airborne contaminants
or fitom surfaces upon which the equipment was set.

Disinfection/Sterilization

Disinfectants are a practical means of inactivating
infectious agents. Unfortunately, standard
sterilization methods are impractical for large
equipment. This method of decontamination is
typically performed off-site.

7.2 Field Sampling Equipment
Decontamination Procedures

The decontamination line is setup so that the first
station is used to clean the most contaminated item.
It progresses to the last station where the least
contaminated item is clearied. The spread of
contaminants is further reduced by separating each

decontamination station by a minimumn of three (3)
feet. Ideally, the contamination should decrease as the
equipment progresses from one station to another
farther along in the line.

A site is typically divided up into the following
boundaries: Hot Zone or Exclusion Zone (EZ), the
Contatination Reduction Zone (CRZ), and the
Support or Safe Zone (SZ). The decontamination line
should be setup in the Contamination Reduction
Corridor (CRC) which is in the CRZ. Figure 1
(Appendix B) shows a typical contaminant reduction
zone layout. The CRC controls access into and out of
the exclision zone and coiifines decontamination
activities to a limited area. The CRC boundaries
should be conspicuously marked. The far end is the
hotline, the boundary between the exclusion zone and
the contamination reduction zone. The size of the
decontamination corridor depends on the number of
stations in the decontamination process, overall
dimensions of the work zones, and aimount of space
available at the site. Whenever possible, it should be
a straight line.

Anyone in the CRC should be wearing the level of
protection designated for the decontamination crew.
Another corridor may be required for the entry and
exit of heavy equipment. Sampling and monitoring
equipment and sampling supplies are all maintained
outside of the CRC. Personnel don their equipment
away from the CRC and enter the exclusion zone
through a separate access control point at the hotline.
One person (or more) dedicated to decontaminating
equipment is recommended.

7.2.1 Decontamination Setup

Starting with the most contaminated station, the
decontamination setup should be as follows:

Station 1: Segregate Equipment Drop

Place plastic sheeting on the ground (Figure 2,
Appendix B). Size will depend on amount of
equipment to be decontaminated. Provide containers
lined with plastic if equipment is to be segregated.
Segregation may be required if sensitive equipment or
mildly contaminated equipment is used at the same
time as equipment which is likely to be heavily
contaminated.

Station 2: Physical Removal With A High-Pressure




Washer (Optional)

As indicated in 7.1.2, a high-pressure wash may be
required for compounds which are difficult to remove
by washing with brushes. The elevated temperature of
the water from the high-pressure washers is excellent
at removing greasy/oily compounds. High pressure
washers réquire water and electricity.

A decontamination pad may be required for the high-
pressure wash area. An example of a wash pad may
consist of an approximately 1 1/2 foot-deep basin
lined with plastic sheeting and:sloped to a sump at one
corner. A layer of sand can be placed over the plastic
' and the basin is filled with gravel orshell. The sump
is also lined with visqueen and a barrel is placed in the
hole to prevent collapse. A sump pump is used to
remove the water from the sump for transfer into a
drum.

Typically heavy machinery is decontamifiated at the
end of the day unless site sampling requires that the
machinery be decontaminated frequently. A separate
decontamination pad may be required for heavy
equipment,

Station 3: Physical Removal With Brushes And A
Wash Basin

Prior to setting up Station 3, place plastic sheetmg on
the ground to cover areas under Station 3 through
Station 10.

Fill a wash basin, a large bucket, or child's swimming
‘pool with non-phosphate. detergent and tap water.
Several bottle and bristle brushes to physically remove
contamination should be dedicated to this station .
Approxitiiately 10 = 50 gallons of water may be
required initially depending upon the amount of
equipment to decontaminate and the amount of gross
contamination.

Station 4: Water Basin

Filla wash basin, a large bucket, or child’s swimming
should be dedxcated to thxs station. Approx1mately
10-50 gallons of water may be required initially
depending upon the amount of equipment to
decontaminate and the amount of gross contamination.

Station 5: Low-Pressure Sprayers

Fill a low-pressure sprayer with distilled/deionized
water. Provide a 5-gallon bucket or basin to contain
the water during the rinsing process. Approximately
10-20 gallons of water may be required initially
depending upon the amount of equipment to
decontarninate and the amount of gross contamination..

Station 6: Nitric Acid Sprayers

Fill a spray bottle with 10% nitric acid. An acid rinse
may not be required if inorganics are not a
contaminant of concern. The amount of acid will
depend on thée amount of equipment to be
decontarinated. Provide a 5-gallon bucket or basin to
collect acid during the rinsing process.

Station 7: Low-Pressure Sprayers

Fill a low-pressure sprayer with distilled/deionized
witer. Provide a 5-gallon bucket or basin to collect
water during the rinsate process.

Station 8: Organic Solvent Sprayers

Fill a spray bottle with an ofgaiiic solvént. After each
solvent rinse, the equipment should be rinsed with
distilled/deionized water and air dried. Amount of
solvent will depend on the amount of equipment to
decontaminate. Provide a 5-gallon bucket or basin to
collect the solvent during the rinsirig process.

Solvent rinses may not be required unless organics are
a contaminant of concern, and may be eliminated from

the station sequence.

Station 9: Low-Pressure Sprayers

Fill a low-pressure sprayer with distilled/deionized
water. Provide a 5-gallon bucket or basin to collect
water during the rinsate process.

Station 10: Clean Equipment Drop

Lay a clean piece of plastic sheeting over the bottom
plastic layer. This will allow easy removal of the
plastic in thie event that it becomes dirty. Provide
aluminum foil, plastic, or othét protective riaterial to
wrap clean equipment.

7.2.2 Decontamination Procedures

Station 1: Segregate Equipment Diop



Deposit equipment used on-site (i.e., tools, sampling
devices and containers, monitoring instruments radios,
clipboards, etc.) on the plastic drop cloth/sheet or in
different containers with plastic liners. Each will be
contaminated to a different degree. Segregation at the
drop reduces the probability of cross contamination.
Loose Jeaf sampling data sheets or maps can be placed
in plastic zip lock bags if contamination is evident.

Station 2: Physical Removal With A High-Pressure
Washer (Optional)

Use high pressure wash on grossly contaminated
equipment. Do not use high- pressure wash on
sensitive or non-waterproof equipment.

Station 3: Physical Removal With Brushes And A
Wash Basin

Scrub equipment with soap and water using bottle and
bristle brushes. Only sensitive equipitient (i.e., radios,
air monitoring and sampling equipment) which is
waterproof should be washed. Equipment which is
pot waterproof should have plastic bags removed and
wiped down with a damp cloth. Acids and organic
rinses may also ruin sensitive equipment. Consult the
manufacturers for recommended decontamination
solutions.

Station 4: Equipment Rinse

Wash soap off of equipment with water by immersing
the equipment in the water while brushing. Repeat as
many times as necessary.

Station 5: Low-Pressure Rinse

Rinse sampling equipment with distilled/deionized
water with a low-pressure sprayer.

Station 6: Nitric Acid Sprayers ( required only if
metals are a contaminarnt of concern)

Using a spray bottle rinse sampling equipment with
nitric acid. Begin spraying (inside and outside) at one
end of the equipment allowing the acid to drip to the
other end into a 5-gallon bucket. A rinsate blank may
be required at this station. Refer to Section 9.

Station 7: Low-Pressure Sprayers

Rinse sampling equipment with distilled/deionized
water with a low-pressure sprayer.

Station 8: Organic Solvent Sprayers

Rinse sampling equipment with a solvent. Begin
spraying (inside and outside) at one end of the
equipment allowing the solvent to drip to the other
end into a 5-gallon bucket. Allow the solvent to
evaporate from the equipment before going to the next
station. A QC rinsate sample may be required at this
station.

Station 9: Low-Pressure Sprayers

Rinse sampling equipment with distilled/deionized
water with a low-pressure washer:

Station 10 : Clean Equipiment Drop

Lay clean equipment on plastic sheeting. Once: air
dried, wrap sampling equipment with aluminum foil,
plastic, or other protective material.

7.2.3 Post Decontamination Procedures

i Collect high-pressure pad and heavy
equipment decontamination area liquid and
waste and store in appropriate drum or
container. A sump pump can aid in the
collection process. Refer to the Departrhent
of Ttansportation (DOT) requirements for
appropriate containers based on the
contaminant of concern.

2. Collect high-pressure pad and heavy
equipment decontamination area solid waste
and store in appropriate drum or container.
Refer to ‘the DOT requirements for
appropriate  containers based on the
contaminant of concera.

3. Empty soap and water liquid wastes from
basins and buckets and store in appropriate
drum or container. Refer to the DOT
requirements for appropriate containers
based on the contaminant of concem.

4. Empty acid rinse Waste and place in

appropriate container or neutralize with a
base and place in appropriate drum. pH
paper or an equivalent pH test is required for



neutralization. Consult DOT
requiréments for appropriate drum
for acid rinse waste.

5. Empty solvent rinse sprayer and solvent
waste into an appropriate container. Consult
DOT requirements for appropriate drum for
solvent finse waste.

6. Using low-pressure sprayers, rinse basins,

and brushes. Place liquid generated from
this 'process into the wash water rinse

container.

7. Emipty low-pressure sprayer watef onto the
ground.

8. Place all solid waste materials generated

from the decontamination area (i.e., gloves
and plastic sheeting, etc.) in an approved
DOT druin. Refer to the DOT requiremhents
for -appropriate containers based on the
contaminant of concern.

9. Write appropriate labels for waste and make
affangements for disposal. Consult DOT
regulations for the appropriate label for each
drum generated from the decontamination
process.

8.0 CALCULATIONS

This section is not applicable to this SOP.

9.0 QUALITYASSURANCE/
QUALITY CONTROL

A rinsate blank is one specific type of quality control
sample associated with the field decontamination

process. This sample will provide information on the -

effectiveness of the decontamination process
. employed in the field.

Rinsate blinks are samples obtained by running
analyte free water over decontaminated sampling
equipment to test for residual contamination. The
blank water is collected in sample containers for
handling, shipment, and analysis. These samples are
treated identical to samples collected that day. A
rinsate blank is used to assess cross contamination
brought about by improper decontamination
procedures. Where dedicated sampling equipment is

not atilized, collect one rinsate blank per day per type
of sampling device samples to meet QA2 and QA3
objectives.

If sampling equipment requires the use of plastic
tubing it should be disposed of as contaminated and
replaced with clean tubing before additional saripling
occurs.

10.0 DATA VALIDATION

Results of quality control samples will be evaluated
for contamination. This information will be utilized
to qualify the environmental sample results in
accordance with the project's data quality objectives.




11.0 HEALTH AND SAFETY

When working with potentially hazardous materials,
follow OSHA, U.S. EPA, corporate, and other
applicable health and safety procedures.

Decontamitiatiori ¢an pose hazards under certain
cit¢umstances.  Hazardous substances may be
incompatible with decontamination materials. For
example, the decontamination solution may react with
contaminants to produce heat; cxplosion, or toxic
products.  Also, vapors from decontamination
solutions may pose a direct health hazard to workers
by inhalation, contact, fire, or explosion.

The decontamination solutions must be determined to
be acceptable before use. Decontamination materials
may degrade protective clothing or equipment; some
solvents can permeate protective ciothing. If
decontamination materials do pose a liealth hazard,
measurés should be taken to protect personnel or
substitutions should be made to eliminate the hazard.
The choice of respiratory - protection based on
contaminants of concern from the site may not be
appropriate for solvents used in the decontamination
process.

Safety considerations should be addressed when using
abrasive and non-abrasive  decontamination
equipment. Maximum aif pressufe produced by
abrasive equipment could cause physical injury.
Displaced material requires control mechanisms.

Material generated from decontamination activities
requires proper handling, storage, and disposal.
Personal Protective Equipment may be required for
these activities.

Material safety data sheets are required for all
decontarhifidtion solvents or solutiéiis as required by
the Hazard Communication Standard (i.e., acetone,
alcohol, and trisodiumphosphate).

In'some jurisdictions, phosphate containing detergents
(i.e., TSP) are bannéd.
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APPENDIX A

Table

Table 1. Soluble Contaminants and Recommended Solvent Rinse

TABLE 1
Soluble Contaminants and Recommended Solvent Rinse

SOLVENT® EXAMPLES OF SOLUBLE

SOLVENTS _CONTAMINANTS
Water Deionized water Low-chain hydrocarbons
Tap water Inorganic compounds
Salts
Some organic acids and other polar
compounds
Dilute Acids Nitric acid Basic (caustic) compounds (e.g., amines
Acetic acid and hydrazines)
Boric acid
Dilute Bases Sodium bicarbonate (e.g., Acidic compounds
soap detergent) Phenol
Thiols
Some nitro and sulfonic compounds
Organic Solvents @ Alcohols Nonpolar compounds (e.g., some
Ethers organic compounds)
Ketones
Aromatics
Straight chain alkalines
(e-g
hexane)
Common petroleum
products (e.g., fuel, oil,
kerosene)
Organic Solvent?® Hexane PCBs

M. Material safety data sheets are required for all decontamination solvents or solutions as required

by the Hazard Communication Standard

@. WARNING: Some organic solvents can permeate and/or degrade the protective clothing
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APPENDIX B

Figures

Figure 1. Contamination Reduction Zotie Layout
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APPENDIX B (Cont’d.)

Figures

Figure 2. Decontamination Layout
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